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A doption of nonsmoking policies in the workplace is a recent phenomenon. Evidence suggests an association between disease and involuntary inhalation of tobacco smoke, and that employees who smoke contribute significantly to employers' costs.
The purpose of this study was to evaluate the impact of a companywide smoking policy, which restricted smoking to one designated area in a midwestern insurance company. Custom-designed questionnaires were distributed to the entire work force of this company, and specific techniques were used to ensure confidentiality and high response rates.
Results from the eligible 452 subjects (92.2% response rate) revealed an overall decrease in tobacco consumption following implementation of the policy (11% quit smoking and 22.5% decreased their consumption).
Smokers who reported smoking more than one pack of cigarettes per day were three times more likely to decrease their tobacco consumption (p = .003) when compared with those who reported smoking less than or equal to one pack per day.
There were significant differences between smokers and nonsmokers in their perceptions of how productivity changed. In describing productivity in the work area, nonsmokers were nearly four times as likely as smokers to perceive that productivity had been maintained or increased (p < .000001). Similarly, non-smokers were 32 times as likely as smokers to perceive that their own productivity had either remained the same or increased (p < .000001).
Smokers who
reported smoking more than one pack of cigarettes per day were three times more likely to decrease consumption than those who reported smoking one pack or less per day.
Overall attitude toward the newly implemented smoking policy, ascertained through a Likert attitudinal scale, identified nonsmokers as having a significantly more positive attitude than smokers (p = .00001). A notable inverse relationship was identified between a smoker's change in tobacco consumption and attitude about the policy: as cigarette consumption decreased, positive attitude about the policy increased. However, among the smokers whose cigarette consumption did not change or increased, the majority (54%) still rated the policy neutrally or positively. When asked how the policy could be improved, the most common response (26.9%) was to extend the policy to "no smoking" throughout the entire building.
This study has revealed important findings with regard to the impact ofa workplace nonsmoking policy, both in terms of overall positive attitudes about the policy and apparent changes in tobacco consumption by the employees. Since smoking policies may influence smoking behavior gradually, future research efforts should focus on longitudinal designs to measure the long-term effects.
BACKGROUND
The United States Surgeon General's Report on Smoking and Health represented the first public acknowledgement of smoking as a major cause of lung cancer, heart disease, and chronic obstructive pulmonary disease (Public Health Service, 1964 ). Yet, the goal of "a smoke-free society by the year 2000" was first identified by Surgeon General Koop in 1985, when he reported cigarette smoking as "the single most preventable, environmental factor contributing to illness, disability, and death in the United States" (U.S. Department of Health and Human Services, 1985a) . In concert with previous evidence and the recent Surgeon General's report, efforts against smoking have been initiated at federal and state agency levels and, most recently, in a number of local governments. In addition, private sector workplace smoking has been regulated by law in nine states and in over 70 communities (Office of Tech nology Assessment, 1986) .
In Minnesota, the first major legislation relevant to public smoking was sponsored by Kahn (1983) . The Min-nesota Clean Indoor Air Act was intended to establish clean indoor air as a fundamental right by prohibiting smoking in public places, except in designated areas situated to minimize the transference of smoke to nonsmoking areas. Subsequently, the law was enhanced by a clear set of regulations written by the Minnesota Department of Health. An amendment to the law, passed in 1984, enables the Minnesota Department of Health to enforce this law in the workplace.
Adoption of smoking policies to protect the health of the worker is a recent phenomenon. Two surveys (Bureau of National Affairs, 1986a; Dartnell's Business, 1980) , estimated that between 30% and 36% of the U.S. workplaces had enacted smoking policies by 1986. These surveys also found that worksi te smoking cessation programs were frequently available in the workplaces (between 11% and 41%), but that actual incentives for nonsmoking were rare (3% to 4%).
In addition to a direct association between smoking behavior and cancer, heart disease, and lung disease, recent evidence suggests that disease may be caused by involuntary inhalation of tobacco smoke (Ayer, 1982; Aronow, 1978; Bonham, 1981; Correa, 1983; Gortmaker, 1982; Harlap, 1974; Hirayama, 1981; Huch, 1980; Matsukara, 1984; Repace, 1980; Sandler, 1985; Speer, 1968; Tager, 1979; Trichopoulos, 1981; U.S. Department of Health and Human Services, 1984; White, 1980; Yue Chen, 1986 ). Other studies have not been conclusive (Dodge, 1982; Garfinkel, 1981; Lee, 1986) . However, study design limitations may have had a significant influence on the outcome ofthese studies.
Many of these studies have been extrapolated to the workplace, where the public is recognizing environmental tobacco smoke as a potential occupational hazard. Synergistic effects of smoke and other occupational exposures have also been reported, such as increased risk of lung cancer for asbestos workers who smoke (Selikoff, 1968) .
How much does smoking cost an
The overall attitude of nonsmokers toward the newly implemented smoking policy was significantly more positive than that of smokers.
organization? Costs to the employer are estimated to range between $400 and $4,600 per smoking employee per year (Kristein, 1983; Weis, 1981) .
In an Office of Technology Assessment report (1985) , national estimates for combined health care and productivity losses due to smoking ranged from $38 to 95 billion per year. At this time, there is relatively little evidence of the effect of workplace smoking policies (Bureau of National Affairs, 1986a; Denard, 1986; Hanson, 1985; Rosenstock, 1986; Woods, 1985) . The purposes of this study were to assess employee attitudes and evaluate the impact of a company-wide smoking policy, implemented in January 1985, which restricted smoking to one designated section of the cafeteria in a midwestern insurance company.
METHODOLOGY
The population in the study consisted of the entire work force (603 employees) of a midwestern insurance company, ranging in age from 18 to 65 years. Variables, including smoking habits, productivity, and physical health, as well as perceived conflict among employees, were analyzed in relation to the implementation of the smoking policy.
Following approval by the Committee on the Use of Human Subjects in Research at the University of Minnesota, a custom-designed questionnaire was distributed to all employees in July 1986. The cover letter provided informed consent and ensured confidentiality. Questionnaires were coded to facilitate a second mailing, in September 1986, for those who did not respond initially.
Data were coded, key punched, verified, and entered onto the mainframe computer. Analyses, primarily of a descriptive nature, were managed through a standard statistical package (SPSS, Inc., 1975 . Statistical testing included the application of t-tests and chi-square, as well as the calculation of odds ratios (Gustafson, 1984) . In all statistical testing, a significance level of .05 was used.
RESULTS
Among the original population (n = 603), 556 subjects responded (92.2% response rate). However, 104 of these subjects were deleted from subsequent analysis, since they were not employed at the company prior to implementation of the smoking pol-ICY· Among the resulting population (n = 452), 71.7% of the respondents were women and 28.3% were men. This proportion was not significantly different from the nonrespondents (71% and 29%, respectively). The mean age of the population, based on 448 respondents, was 35.1 (±1O.1) years with a statistically significant (p = .0001) difference identified between men (38.1 ± 8.9 years) and women (34.0 ± 10.3 years). The majority of the population reported that they had completed advanced education, including technical-vocational education (20.8%), college education (23.5%), or an advanced degree (7.8%). The remaining respondents completed a high school (47.5%) or elementary school education (0.4%). A statistically significant difference in education completed existed between men and women, with men having completed higher levels than women (p < .05). and post-policy cigarette consumption.
Of the respondents who smoked prior to the implementation of the policy, 66% responded to an open-Among the respondents, 65.0% reported that they did not smoke prior to the implementation of this smoking policy, while 35.0% reported that they did. No statistically significant difference was identified in the proportions of smokers and nonsmokers between men and women prior to the implementation of the smoking policy. A statistically significant difference was identified between reported smokers and nonsmokers in the education level completed; nonsmokers had a significantly higher level of education than smokers (p = .001).
Although no statistically significant difference existed in the mean ages between smokers and nonsmokers, a difference was identified in the mean ages between female (33.1 ± 9.1 years) and male smokers (38.2 ± 9.1 years) that was consistent with the mean ages identified in the population at large. No differences were identified between men and women in the ages at which they began smoking (mean, 17.5 ± 4.2 years), however.
Analyses were conducted to examine consumption of tobacco prior to implementation of the smoking policy compared with consumption following implementation of the policy. Among the 151 cigarette smokers, a difference in cigarette consumption pre-and post-smoking policy was reported (Table 1 ). Based on reported cigarette consumption, pre-and postpolicy, 11% quit smoking (n = 16), while another 22.5% (n = 34) decreased their consumption, accounting for 33% of the pre-smoking policy cigarette smokers. Another 8% reported increasing their consumption, while the remaining 59% reported approximately the same consumption per day. Smokers who reported that they smoked greater than one pack of cigarettes per day (compared with those who smoked one pack or less per day) were three times more likely to decrease their tobacco consumption (p = .003) ( large proportion reported that they smoked less (34.6%); while others reported that they smoked more outside of work (21.2%). The remaining 44.4% of those that responded said the smoking policy did not affect their smoking habits.
Perceived change in work production reported by the respondents was compared pre-and post-smoking policy implementation (Table 3) . A significant difference was shown between smokers and nonsmokers in their perceptions of their own productivity change. Eighteen and onehalf percent of the of the smokers reported a decrease in their own productivity compared with 0.7% of nonsmokers. Nonsmokers were 32 times as likely as smokers to perceive
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Odds Ratio = 3.86; 95% Confidence Interval = 2.16 -6.93; p = .000001
Odds Ratio = 31.72; 95% Confidence Interval = 7.21 -86.31; P = .00000001 (Fisher's Exact Test) In response to an open-ended question asking how the smoking policy could be improved, the majority (53.5%) were supportive of a smoking policy; 26.9% suggested extending the present policy to all areas of the building to make the entire facility "no smoking"; while 26.6% were supportive of the present policy (Table 7) . Others suggested returning to the pre-policy procedures (10.9%), that is, being able to smoke without limitation at one's own desk. Total tion and attitudes about the policy. Among those individuals who never smoked, 80% felt positively about the policy. In contrast, 44% of those reported smokers who decreased their smoking felt positively about the policy, whereas only 18% of those individuals whose tobacco consumption stayed the same or increased after the policy felt positively about the policy; 46% of them felt negatively about the policy. These significant differences were retained when the population was analyzed by gender, age group, and age of initial that their own productivity either remained the same or increased (p = .00000001) (Table 4) . Similarly, a statistically significant difference was shown between smokers and nonsmokers in their perception of overal1 productivity in the area in which they worked. Nonsmokers were nearly four times as likely as smokers to perceive that productivity had been maintained or increased in their work area (p = .000001) ( Table 5 ). Smokers and nonsmokers had a statistically significant difference in their perception of the amount of conflict experienced among co-workers; 16.6% of the smokers said conflicts increased after implementation of the policy, while 8.0% of the nonsmokers reported increased conflicts.
When asked how their own health status may have changed in relation to the policy implementation, smokers and nonsmokers had a statistically significant difference in attitudes; 47.7% of nonsmokers said they felt healthier, compared with only 15.6% of the smokers (p < .00001). This was in contrast to those nonsmokers and smokers who said they perceived no change (51.6% and 82.5% respectively) or felt less healthy (0.7% and 1.9%, respectively).
The overal1 attitude toward the newly implemented smoking policy, ascertained through a Likert attitudinal scale (range 1 to 5, with 1 being positive and 5 being negative), was significantly different between smokers and nonsmokers (nonsmokers X= 1.75 ± 0.94, smokers X = 3.17 ± 1.02, t-test = 14.71; P < .00001). Smokers' attitudes were more negative, with 37.2% of the population rating the policy negatively (4 or 5) and 25.7% rating it positively (1 or 2). Nonsmokers, on the other hand, felt more positively about the policy, with 80% rating it positively and 4.5% rating it negatively. Men and women had no significant differences in their attitudes toward the policy, regardless ofsmoking status. Table 6 illustrates the relation between change in tobacco consump- 
DISCUSSION
The population studied through this effort is comparable to the state and national populations regarding the proportion of smokers, with smokers comprising about 35% of the population (U.S. Department of Health and Human Services, 1985b). However, the work force in this company was somewhat unique in that it was predominantly female, and the majority of employees had completed some type of advanced education. The fact that nonsmokers had a significantly higher level of education than smokers is also consistent with national and state statistics (U. S. Department of Health, Education and Welfare, 1979; Minnesota Center for Health Statistics, 1982) .
Results of this study showed that this occupational population is generally supportive of the new smoking policy. While the positive attitudes were most frequently elicited from those who never smoked, a notable inverse relationship existed between a smoker's cigarette consumption and attitude about the policy: as cigarette consumption decreased, attitude about the policy increased positively.
Smokers and nonsmokers were different overall, however, in their attitudes toward the policy. The mean value for the nonsmokers was significantly more positive than for the smokers. Not to be overlooked are the results which showed that among the smokers whose cigarette consumpton did not change or increased, the majority (54%) still rated the policy neutrally or positively. When asked how the policy could be improved, the most common responses were to extend the policy to "no smoking" throughout the entire building or to keep the policy as it presently exists, within one designated area; this accounted for 53% of the population.
Another important finding of this study was a decrease in overall tobacco consumption among the employees following implementation of this smoking policy. Of the prepolicy smokers, 33% said they decreased their use of tobacco. Of these, 32% had quit completely. Furthermore, those who consumed more than one pack of cigarettes per day were three times more likely to decrease their consumption of cigarettes than those who consumed one pack or less per day. In particular, a large proportion of smokers reported that the new policy affected their smoking habit in some way, with 43.3% of those respondents associating their decrease in consumption directly with the policy.
Data on characteristics of the work environment also showed some meaningful differences between the perceptions of the pre-policy smoking and nonsmoking populations. Nonsmokers were significantly more likely than smokers to perceive that their own work productivity either stayed the same or increased after implementation of the policy. Similarly, nonsmokers were more likely than smokers to perceive that the productivity in their work area was maintained or increased after the policy. Additionally, smokers perceived a greater increase in conflict among coworkers after the implementation of the policy than did nonsmokers.
Surveys of employees in other workplaces have provided similar providing researchers with the opportunity to initiate investigations of such interventions.
In summary, the movement toward a smoke-free society is as much a response to as a cause of the nation's nonsmoking conviction. Evidence is building that passive smoke exposure is a health hazard to all people. Employers are recognizing that a nonsmoking policy in the workplace is a more effective way to run their businesses. They are recognizing costs such as productivity losses, increased health and life insurance costs, employer liability for diseases support for smoking restrictions. A study conducted at the New York City Department of Health (Denard, 1986) revealed that 82% of the respondents (including 69% of the smokers) indicated that smoking in the workplace should be either limited (65%) or banned (17%). Similar attitudes were expressed in a study conducted at Group Health Cooperative of Puget Sound (Rosenstock, 1986) where 85% of employees approved of the decision for a smokefree environment 4 months after the policy had been implemented. In another health care facility in Minnesota, 86% of survey respondents expressed approval of their new policy (Hanson, 1985) . Public opinion polls have also documented a strong and growing support for restricting or banning smoking in public places (American Lung Association, 1985; Minneapolis Star and Tribune, 1980; St. Paul Dispatch, 1980) .
A limitation of the present study may have been the inability to control for the population-wide trend in our society to decrease cigarette consumption (U.S. Department of Health and Human Services, 1985a) . It is impossible to say that this trend had no effect on the smoking behaviors of the participants of this study. This study cannot be generalized to other populations, because of characteristics of the policy implemented and of the institution, and the respective population involved. Since smoking policies vary widely in their provisions and manner of implementation, they cannot be evaluated as a unitary intervention; better operationalization of "policy" is needed. Finally, without biochemical verification, smoking status data were subjective. However, all subjects were guaranteed confidentiality, which would be expected to facilitate appropriate responses.
Future research should be directed to the implementation of longitudinal studies. Because smoking policies may influence smoking behavior gradually, designs must measure delayed effects. Impacts of beliefs and attitudes, as well as behavior, could be assessed in the population at baseline and at intervals following implementation.
Investigation into coping behavior of smokers who comply with enforced nonsmoking policies may also provide useful insights into the maintenance of nonsmoking behavior. Researchers should consider whether the effectiveness of individual treatment is enhanced by the enforcement of a smoking policy and, conversely, whether the impact of a policy is enhanced by the concomitant application of individual treatment. New policies are being adopted by industry at a rapid rate, 26.9% 26.6% 10.9% 5.3% 4.6% 2.8% 2.5% 2.3% 2.3% 2.3% 1.8% 1.3% 1.3% 1.3% 1.0% 1.0% 1.0% 0.8% 0.5% 0.5% 0.5% 0.5% 0.5% 0.3% 0.3% 0.3% 0.3% 0.3% 0.3% Following implementation of the smoking policy, an overall decrease in tobacco consumption was reported among 33% of the employees; of these, 32% quit completely.
Smokers who reported smoking more than one pack of cigarettes a day were three times more likely to decreaseconsumption than those who reported smoking one pack or less a day.
Among those who decreased their tobacco consumption, 43% associated this decrease with the policy implementation.
A notable inverse relationship existed between smokers' tobacco consumption and attitides about the policy: as cigarette consumption decreased, attitude about the policy increased positively.
